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(54) PRODUCTION OF 4,5,6,7-TETRAHYDROTHIENO(3,2-C)PYRIDINE DERIVATIVE 

(57)Abstract: _ /* 

PURPOSE: To produce the subject compound useful as rV 
an intermediate for synthesis of ticlopidine hydrochloride 1. 
having a platelet aggregation activity through short 
processes from readily available low-cost raw materials /y 
by reacting a specified raw material compound with a ^"'f* 
metal copper. f 
CONSTITUTION: The objective compound of formula II f 
is synthesized by reacting a compound of formula I (R is 
a 1 to 8C alkyl, phenyl, o-chlorophenyl, etc.) with metal 
copper or a univalent or divalent copper compound 
[preferably metal copper or copper (I) oxide] preferably 
at 135 to 170°C for 1 to 2hr. The raw material compound 
of formula I can be obtained, e.g. by treating formula NH 3^ 
(CH2CH2CN)2 with a strong base, reacting the resultant 

ring-opened compound of formula III with an acid halide, then hydrolyzing the obtained 
product, subsequently reacting a sulfonic acid halide and a thioglycolic acid ester therewith in 
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order, converting the resultant compound of formula IV into a diazonium salt and 
subsequently carrying out denitrogenation by a reducing agent and hydrolysis in order. 
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o - ? nn 7 1 ^fiStlftiS: 1 — 8 cr>T)Ua * is 

m*w&rr. ) -jkjC (id 

Ut2] 



COOH 




(II) 



[0001] 

[^HLh^fM^ff] *HBB(i. mi/i^smw$ij^ffl^ 

[0002] 

[#*7>K»] mfc^-tWUXnA, 5, 6, 7— r 
N5hKofxy [3, 2-c] eu^y*Bf>&jRtc 

ttfcHBftWHfcLTfflVv f l7tKnf'Jy>SJH 
if^S^SrC&O (MxK\ MBS5 6-20 68 
^\ W6 2-1 03088^, EP439404A 

3-2 9 9 #MBS6 3 - 1 26883f, EP3 

6 0 2 93A2, DE2, 7 01, 5 1 1 ) Zflh 
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[0004] &4PflL RWi -f-tt^ti^f fflBS 6 2 
-103088^, EP 3 6 0 2 9 3 A 2 Sl^lf IPS 6 
3-2 9 9 2^^§tLTV^igffiTJ5S <1 ^*al?aj 

LT^r^ttSrfflv^ , »7cfc|gL!iJKf&& s )e<r £=5: 

[00 0 5] 
[0006] 



( I ) Tfl5il£4, 5, 6, 7-f h^hh'ofxy 
C 3 . 2 - c ] b° If ^yRSW|E*»$-4 fcfcfc 0 . 
[0007] 
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( I > 



[0 0 08] (sfttfi, K\±mMWLlS<^T)V^)Vm, 
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) "C*S*i.*-fl:^H(*A«H«>U<»iltt4fctt2 
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^T#g=5r 3 , 3 ' - >f 5 7 ^'7°n hf h U ;P i "3 ifctfOg 
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CN 
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[0012] tth-h. 3 , 3 ' - A 5 y y'7P K:t- h 'J >k 2$ SftBX ( UZMkf b>JW. h 
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y-7A, ^y^-t-yb^y^, tfy^A-t- 

T-h^r^F) £ i fc: J: 9HM*tt3*» CJ. A 

m. Chem. Soc. , 6 9 , 1 53 5 ( 1 94 7) ] , S^t 

t LfcflL «ffl8TJn*4MW* fi 1 ^ > , 3-y77-4- 

t°^y Fyi«ft5^#5„ »^;iiixwyiA 

>\ > ? r- , ffc">'^n [5. 4. 0] *7>"rlz> (DB 
u) *ff] 0#^T, f-=r^U3— A^x^^tRlE 

/^Utt^ffTTSD^jlf^^^-^ (ID O-ftte 

i) <n{c^W)^<r)— m& ( i ) t^SftSfc-^ftW)!! 
JUi-Hfc* (ID tf>ft^fc&IM4fcliltt4:fcW:2 

Kfflh LT(±mjR«»* (Powder) , ft« (Shot) , fi'J 
4£ (Shavings) =5r trH*CD7£3ft7> i><7>£ fflV^S CI 

[0 0 13] l«*fcli2ttf9*lfl:^!»i:LTUU Iffi 

Si (ii) , JS-ftrv^-^Affl (id . ig-ftffl ( i K 
(in , mas UK mm do . 3-7^ 
( i ) , mm (in , MMM (in . mm (id 

. BSBM (ID . mm (IK RftM (ID $rif# 
*L KSffi (ID , BKbffl UK S-ftffl (ID WWf 




IzftLXQ. 0 1 — 1 Ofi^^k Jf* 
{i^fyyy. 2, 6-/W-i7>\ 2, 4, 6-30^ 
O^^^b**^}^ y'xf ly y ^ y r? -;P-io< ?• 

[ooi4] ttz. KjE^tssts-tL KRmmzTif s 

I.. Mill 2, 2' -b*bry>>;K 1, 10-7xt 

yin'jv, yy&t'cobry yy^ 

Kfi^, N, N, N ' , N' -fl7^f;lXfl/yy 

r s y =S: t"«i 3irs ymmTcom , r-te^/y 

<tttTU^:y*Effi^tffflV^;fu m:2, 2' -fb° 
'jy^i, io-7xtyfDijy^fflu^ CJ. 

Am. Chem. Soc. , 92, 3 1 89 (1 970) 0 
RJKSSfc LT<±, MS 1 2 0—2 3 0°C. #?£L<Ji: 

13 5—17 o'er* 4. 50Eff#f§3ti, K/EMW^/y 

jtat^aEiBSK «fc o x * § < saw- * # , Hftto . 5 
eyi/y^b^-ftSrfflv^J*^-, fi&ah «B»*ffiv^{c 

» , i niii±»s-r § i t ^ < iRisMft i. g«<?)is 

( I ) ^^ft^#^tLS. 

( 1 ) v^ti^t-smit. ar^Mm^nz^ «t 3 

t: , KttSfefr* fclir/P* y tt^ffTT'jDTK^ft? 
[0015] 
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[0016] 
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ammz-mai ( 1 > &t/~m^ (n> rasas-ft 

( 1 ) (in x-^tihit^m 
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- latftl- 1 


CH 3 


I 


- 2 SI/I I - 2 
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-3StfII-3 


C H2 C H2 C H3 


I 


-4&VII-4 


CH(CH 3 ) 2 


I 




( C H 2 ) 3 C H 3 
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-6&mi-6 


CH 2 CH(CH 3 ) 2 
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-7RVU-7 


( C H 2 )jC H 3 


I 




( C H 2 ) 5 C H 3 
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-9&VU-9 


( C H 2 )e C H 3 


I 


- i oat/ni- i o 








[3i2] 




-*bs ( i ) at>* (id •ea§*u.-ft&» 






R 




-l iawi-i i 


OCH 3 




- 1 2RX/U-1 2 


OCH 2 CH 3 




- 1 3RVZU-1 3 


OCH 2 CH 2 CH 3 




- 1 4 aw I - 1 4 


OCH(CH 3 ) 2 




- 1 sawi-i 5 


OCH 2 C H 2 C H 2 C 




- 1 6MfU - 1 6 


OCH 2 CH(CH 3 ) 2 




- 1 7XWI-1 7 


OCH 2 CH(C 2 H 5 )C 4 H 9 




- 1 sawi- 1 8 





[0019] IXFcWMRX^.? h/VCOM^M^^. 
Zcolk&mZTS. h**S^HH6IS1t28 (ASy'B ) co 
SteBteflBESfU. (A: B=l :1. 5) . 
1 H — NMR (2 00 MHz ) s <? ppra (DMSO- 
d 6 % m&) : 

A 0.91(t, 3H, J=7.7Hz), 1.36(tq, 2H, J=7.7, 7. OH 
zh 1.62(tt, 2H, J=7.0, 6.7Hz), 2.07(s, 3H) , 2.6 
5(t, 2H, J=5.3Hz), 3.72(t, 2H, J=5.3Hz), 4.13(t, 2 
H, J=6.7Hz), 4.33(s, 2H) , 6.53(s, 2H) 
B 0.91(t, 3H, J=7.7Hz), 1.36(tq, 2H, J=7.7, 7. OH 
z), 1.62(tt, 2H, J=7.0, 6.7Hz), 2.10(s, 3H) , 2.79 
(t, 2H, J=5.0Hz), 3.68(t, 2H, J=5.0Hz), 4.13(t, 2 
H, J=6.7Hz), 4.33(s, 2H) , 6.53(s, 2H) 
&VVC4fc^ft7_(R=CH 8 , R 2 =C 4 H 9 )7.4 0g 
(0. 0 2 5mol ) 2:7 5%^M3 1 ml fcifflWU F*IiS 
tt-5*Cfci«aJLfc. ^SO^jaTfefitefca 1 ^ 3E 
ffiM-i-hV 5 g (0. 0 5mol ) SttR 1 5ml C 

ISL^*M^'9 > -5< 0?BTL. I^T3 0M0'C 
ElTfcTJRfFLfc. MUyl5 0%*ffilO 

omi fcrt&o^&TteiftSiU i^t±l2SJ«g2-?a 
ru p«jaoxya-rctti«iaHifPtfc. sttfia* 



[0018] 

»#m ft-^ft (in - 1 
*mkoit&m ( 1 ) c^tuSE^fc^s-fb-^i (id ooit 
mm* (id -uffucioTjpt. Jcfflmacwt-orm 
x*fo& 1 -r-fef/i^-s-yryt^'j 

(-ffc^«j5_: R=CH 3 ) 1 6. 6 g (0. 1 mol ) fcKU 
^>2 3. 8g (0. 3mol ) tjgjBU zJC^TTIS'fti^ ^ 
yx;W-/H1.5g (0.1 mol ) £}jSTLfc. 3 0* 

rsm&x-mwLfzm. x-jumn-mp 1 4. 

8g (0. lraol ) ^rtat. ttWCRJB»*£*JfrU h 
'Jxf-^T 5^40. 4 g (0. 2mol ) fcJSTLiS:. ±12 
RjeWJ*^ 3 0 ^IfflSircfltfP «Tt h 'J «7 

2.^^-7— f2 8%^^y-;W§?S38. 6g (0.2mol 

ch 3 omimtso^rsm&x-mnttz. rjg*t«. 

*ffl»*aiiTtWttLfc ( pH~7) . ISH^riMu 7j<^ 

u r-th— hu^-cwisat, 5-t^/p-3-t 

S/-fb5tKnfiy (3, 2-c j eiji?y-2 

yin-m (^7 : R = CH 3 s R^ 
= C 4 H 9 )20.4g (69%) 
Mj£Q 33. 5—13 5°C 
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[00 20] RJE»T«, Kl* U -*A**ffc*Jll*.T 
4»fn ( pH— 5 ) Lfzfk, Sfaxf-/!- (lOOmi x 
2) rtttfltfc. PItxiHkJf £zkxift^U 

/I ; v'U*^) T-«»U Siitn-Mty-i 
Mx^;KcT B B B t/fU^ft8_(R = CH 3 . R? =C 4 
H 9 ) 6. 46g (9 2%) JilTcONMRX^ 

ttA&tfB0>»£*i:JSS£3*U (A : B = 1 : 1 ) . 
ML£ 6 0-6 3°C 

1 H — NMR (200MHz ) s dfppm (CDC1 3 s M 
Wl) : 

A 0.96(t, 3H, J=7.7Hz), 1.43(tq, 2H, J=7.7, 7.7H 
z), 1.7KU, 2H, J=7.7, 7.7Hz), 2.17(s,3H), 2.89 
(t, 2H, J=6.7Hz), 3.90(t, 2H, J=6.7Hz), 4.26(t, 2 
H, J=7.7Hz), 4.55(s, 2H), 7.50(s, 1H) 
B 0.96(t, 3H, J=7.7Hz), 1.43(tq, 2H, J=7.7, 7.7H 
z), 1.71(tt, 2H, J=7.7, 7.7Hz), 2.20(s, 3H) , 2.95 
(t, 2H, J=6.7Hz), 3.75(t, 2H, J=6.7Hz), 4.26(t, 2 

H, J=7.7Hz), 4.66(s, 2H), 7.50(s, 1H) 

[002 1 ]^^t^H8_(R = CH 3 . R2 =C 4 
H 9 ) 56. 0 g (0. 2mol ) (CX^y-;1^6 4 0 ml , zR 
12 0ml , zRBHfc/7 U 1 7. 2 g £ flu*., 4 ff#PJJJn 

SKKKLfc. RJ6*T», JffiB*S*Lfcfl5fe, zK 1 0 

omi ^sd^. &arr. iiss2 3mi ssrFtfc. w 

*tst (ID -10^f»4 7. 9 g (9 1%) 
2 4 5 — 2 4 8°C (dec.) 

(A : B= 1 : 0. 7 ) . 
1 H — NMR (200MHz ) , 5ppm (DMSO"" 8 : 

mm) 

A 2.08(s, 3H), 2.92(t, 2H, J=5.7Hz), 3.70(t, 2H, 

J=5.7Hz), 4.51(s, 2H), 7.53(s, 1H) , 12.98(bs, 1H) 

B 2.04(s, 3H), 2.80(t, 2H, J=5.7Hz), 3.74(t, 2H, 

J=5.7Hz), 4.57(s, 2H) , 7.49(s, 1H) , 12.98(bs, 1H) 
[0 0 2 2] ##M2 -fb^Sl(II) -12 

1 H — NMR (200MHz ) , <?ppm (CDC1 3 s M 

£D 

I. 30 (t, 3H, J=7.0Hz) 
2.92 (bs, 2H) 

3.80 (bs, 2H) 

4.20 (q, 2H, J=7.0Hz) 

4.57 (bs, 2H) 

7.59 (s, 1H) 

*%mcDit&® ( i ) crmmw.x'fo&it^ an a. 



[0023] mm i itsm < i ) - 1 

■ft-^-ft ( 1 1 ) - 1 11. 2 g (0. 0 5mol ) IZ^-isUy 

I 0 Oml s ^y»J>-2 0ml „ mi\M ( I ) 0. 3 6 g 
( 5mol %) , 2 , 2 ' -h*e>J i^'/H. 5 6 g ( 2 Omo 

i %) stm*, mmnm^T imrnnmm^Ltz mm 

SI145-150 a C) . RIKHFTtt, ^f-^Uy, 3V 

^2 oomi £tra£. mmm^A vwrnzz. oi^s 

L . »&*LfciftK!ft* # ^ ? a v h ^5 7 
< - ( n y/SH8x^= 1 / 1 ~PKx^ 

;lz) tCTSMU BWt-rS^ft ( I ) - 1 6.4 8 

g (72%) zmmit lxwz. < i > - it± 

ttAAtf B<afi#ft»fcftje3*U. ( A : B = 1 : 0. 
9 ) . 

1 H— NMR (200MHz ) s <?ppm ( CDC1 3 , M 
?S) : 

A 2.20(s, 3H), 2.85(t, 2H, J=6.7Hz), 3.75(t, 2H, 
J=6.7Hz), 4.67(bs, 2H) , 6.80(d, 1H, J=5.7Hz), 7.17 
(d, 1H, J=5.7Hz) 

B 2.17(s, 3H), 2.90(t, 2H, J=6.7Hz), 3.92(t, 2H, 
J=6.7Hz), 4.56(bs, 2H) , 6.78(d, 1H, J=5.7Hz), 7.15 
(d, 1H, J=5.7Hz) 

[0024] mm 2 itsm < i ) - 1 mmm 

I I m% h RjE^fr ) ey&tim 

-ftl-^Jdl) -1 1 1. 2 g (0. 0 5mol ) CJfyijy 
35ml . KftJB ( I ) 0. 3 6 g ( 5mol %) Ztnt, 
S*#BMTs i*J8£fflVVCjrHB 1 7 0 ± 2°CtCT 1 Wf 

rmammntfz. imnmx&Ttf. mmzx*yv> 

£*<I>-1 7.2 Og (8 0%) 

gdftM3 ( I ) - 1 2 ^J«M 

-ft-^Bl (ID -12 12. 8g (0. 0 5mol ) C^f/y 

>4 Oml . Aftffl^^O. 6 5 g ( 2 Omol %) ^Jn 

ttfil 9 0±2*CfcT3 
fSfft^o «BS<?DiME*Ttf, #SSx^/i-2 0 Oml ^ 

■y?#8Ei\ *8El^ff!3rV\ ^it^TteML 
fc. ?§«*@*L. ( 1 ) - 1 2 tiS«!Hii: LT 

7.80s (7 4%) Wz, 

1 H — NMR ( 2 0 OMHz ) , 5ppm ( CDC1 3 , M 
?S) : 

1.30 (t, 3H, J=7.7Hz) 
2.88 (t, 2H, J=5.3Hz) 
3.80 (t, 2H, J=5.3Hz) 
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4.18 (q, 2H, J=7.7Hz) 

4.55 (s, 2H) 

6.80 (d, 1H, J=5.7Hz) 

7.13 (d, 1H, J=5.7Hz) 

[0025] mum 4 



it-sm ( i ) -9co^m 



mmm 3 t « mmmz tx&f&uz. 

HIT CO NMRX^h }Pc7)MJg&3kfr h . Z commit 
(A : B=l : 1 ) . 

1 H — NMR (200MHz ) N <3-ppm (DMC1 3 s M 
£&) 

A 0.84(t, 3H, J=6.7Hz), 1.32(m, 8H), 1.66(m, 2 
H), 2.38(q, 2H, J=7.3Hz), 2.83(t. 2H, J=6.7Hz), 3. 
90(t, 2H, J=6.7Hz), 4.64(s, 2H) , 6.80(d, 1H, J=6.0 
Hz), 7.10(d, 1H, J=6.0Hz) 

B 0.84(t, 3H, J=6.7Hz), 1.32(m, 8H) , 1.66(m, 2 
H), 2.38(q, 2H, J=7.3Hz), 2.88(t, 2H, J=6.7Hz), 3. 
73(t, 2H, J=6.7Hz), 4.52(s, 2H) , 6.80(d, 1H, J=6.0 
Hz), 7.13(d, 1H, J=6.0Hz) 

[0026] mms itsm < i > -1 oe&im 

«fi8 B H B ML* 7 7 ~ 7 9 "C ( B H B f/fiS« : n -'Vfr-tf- 
» 

( A : B= 1 : 0. 7 5 ) „ 

1 H — NMR (200MHz ) „ S-ppm (CDC1 3 . S. 
JK) 

A 2.86(bs, 2H), 3.64(bs, 2H) , 4.79(bs, 2H), 6.81 
(bs, 1H), 7.10(bs, 1H), 7.37(bs, 5H) 

B 2.92(bs, 2H), 4.02(bs, 2H) , 4.50(bs, 2H), 6.59 
(bs, 1H), 7.10(bs, 1H), 7.37(bs, 5H) 

mmm e ( i ) - 1 1 <n^m\ 



1 3 kmmm^mT^ ttz . 

1 H — NMR (200MHz ) , Sppm (CDC1 3 

ift) 

2.83 (t, 2H, J=5.0Hz) 

3.70 (s, 3H) 

3.71 (t, 2H, J=5.0Hz) 
4.54 (s, 2H) 



6.78 (d, 1H, J=5.3Hz) 
7.12 (d, 1H, J=5.3Hz) 

[0027] jygjgyz 

4 



l^tt ( I ) - 1 fcfflVVfc 
7-fb 5t Hnfxy C3, 2-c]h° 



5,6 

^mcDlt^m ( I ) - 1 18. 1 g (0. lmol ) Sr-f 
V7oA7-;19 0ml fc^iitL, <I*U;rillt§IS3 5 m 
1 SrflHi. 8^mtumm^Ltz. l/ixyiooml £ 

Oml fcfln*., zlC^T3 0^#L, WffiL&ISA* 
U -f V ro^ n° y vc r-fe b > fc T £ ift 

»U ftfefeUt LXfc&tt\_ 13. 2 g (7 5%) * 

mi. 

31* 2 2 3~~2 2 5°C 

1 H— NMR (2 00 MHz ) s dppm (DMSO-d 
6. M&) 
3.05 (bs, 2H) 
3.36 (bs, 2H) 
4.15 (bs, 2H) 
6.95 (d, 1H, J=5.3Hz) 
7.45 (d, 1H, J=5.3Hz) 
9.83 (bs, 2H) 
[0028] mms ( I ) - 1 2 fcflJVVfc 

4, 5, 6, 7-fh7tFnfxy (3, 2-cJtr 

*^ H J!«it-irfi3 ( I ) — 1 2 1 0. 6 g (0. 0 5mol ) 
IZ2-yi^yX^7-;l5 0ml t*Sft*!J^Al 
1. 2 g (0. 2mol ) SrjDX.. itftf&iflJgl 4 5—1 5 0°C 
trt 2 B*r B 1iB*i}«ff L . m^z if L , Hxf;l 3 

oomi sjni % zjcacSr2infi-??tf*. u 
»<»*i/£itft*eftt-f yrnny-;n oomi SrJni, 

*&t, wmL^ig B H B ^rTR 

U SSfeghBii: LT, 6.3g(72%)^| 

i^HrC&O. Eur. J. Med.Chem. Chem. -Thev. 9_, 4 
8 3 (1 9 74) fclMSSflXH*. 
[0029] 
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